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(57) Abstract: 

PURPOSE: To produce an alloy for highly efficient ex- 
haust valve, having strength higher than that of the 
conventional exhaust valve material of high strength 
Ni-base superalloy (NCF751) and excellent in worka- 
bility as well as in high temp, corrosion resistance. 



CONSTITUTION: This alloy has a composition con- 
sisting of, by weight, 0.01-0.20% C, <2% Si, <2% 
Mn, 15-25% Cr, 0,5-3.0% Mo+1/2W, 0.3-3.0% Nb+Ta, 
1.5-3.5% Ti, 0.5-2.5% Al, 5-15% Fe, 0.01-0.10% Zr, 
0.0010-0.02% B, 0.001-0.03% Ca and/or 0.001-0.03% 
Mg, and the balance Ni (Co can be substituted for a 
part of Ni) and satisfying, by atom, Al+Ti+Nb+Ta=6.0 
to 7.0%. Further, if necessary, 0.2-1.0% V can be in- 
corporated. 
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(54) {$m<D%m vauwfmwt 

(57) [£ffl] 

[bw] ^<d^an i mm&&m&vi'7tt (nc 

0 1 — 0. 20%, Si : 2%£TF, Mn : 2 %^Ts 
Cr : 15-25%, Mo + l/2W: 0. 5-3. 0 
%, Nb+Ta : 0. 3 — 3 . 0 %, T i : 1 . 5 — 
3. 5%, A 1 : 0. 5 — 2. 5%, F e : 5 %- 1 5 
%, Z r : 0 . 0 1 — 0. 10%, B : 0 . 0 0 10 — 
0 . 0 2%, fc C a : 0 . 0 0 1-0. 0 3 %, M g : 
0. 0 0 1-0. 0 3%**&»tt*XSl«*fctt2«fc 
^ogWAl+Ti+Nb+Ta = 6. 0- 
7. 0%, i»i (Ni©-»ttCo-CttWi) 
b*So Sfc* «BWSCtV : 0. 2-1. 0%^* 
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*mwow%s<;v-?m&M$., m&%x 

C : 0. 0 1-0. 20% 

S i : 2%^T 

Mn : 2%^T 

C r : 1 5-2 5% 

Mo + 1/2W : 0. 5-3. 0% 

Nb : 0. 3-3. 0% (Nb^-ttttT a 

T i : 1 . 5/3. 5% 
Al : 0. 5 — 2. 5% 
Fe : 5%-l 5% 
Zr:0. 01-0. 20% 
B : 0 . 0010-0. 02% 

Ca:0. 001—0. 0 3%, Mg : 0. 001 — 
0. 0 3%(Dft, im^fc^MM.^o/o-V 
A 1+T i +Nb+Ta = 6. 0-7. 0% 
^:Ni (N iO-ttttCo fcJtS) 

[»#«2] 11**1 (D#»^/^ffl^^V^T, V 
SrO. 2-1. 0fi*%**S*fc^fc*«r«ir5a! 

[0 0 0 1] 
[0 0 0 2] 

>"Cte, iSMn^©^— J*^^ biHIRS!lSUH3 5 

(Fe-9Mn~21Cr-4Ni-0. 5C-0. 4 
N) dSj£<ttfflS*tr*fco 

[0 0 0 3] LfrU -bffi<oaSteJ:9, SjfiTiSK^ 
ftfl^C^/^t LT N i £»fr&N C F 7 5 1 (N i - 
15. 5Cr-0. 9Nb-l. 2A1-2. 3Ti™ 
7Fe~0. 0 5 C) &&%&tlX$1ttK 7&^<OMlM 

[0 0 0 4] 

[0 0 0 5] ttf»^NCF7 5 lfiSUH3 5 KUt-^W 
t>fr\Z.8 0 0 c C^-e^ffi^^ftttTV^^^^ 8 00 
t*r»fcafc*#»ft#«TU 8 5 0tl:45SUH 



3 5iCS^SIfc 900ttttSUH35iOt»a 
[0 0 0 6] SfcMUteKy&^Ttt, E^A<&*jg 

Jp LTfc** * wt*Hofc^r»^y j ^^ftffl-r^^ 

©*^**ft*«-6o £C0j;5ftifra\ NCF7 5 1C0 
i 5fc7 3%%CDN i Sr^tfiftN i£&H*y£££<&S 
UH 3 5 Ktt^JBf**** V> fc ^ 5 fflH^fc 5„ 
[0 0 0 7] ££>iC. NCF7 5 lttW«4N i«r73 
%t>^> SUH3 5*teJt^*#R:i([«ft#»T?* 
5 0 *£"C, #»WT?B\ NilitMCF7 5U 

[0 0 0 8] 

[0 0 0 9] l ) cjx^-eN i SS£-&®iffiUfeftH:, 
iSof»»^tt6 y' ft (N i 3 (A 1 , T 
i) } ©Wttl^^oTfTtotuTtfco Lj&>U 7' ft* 

o-C*«*^j0X^"Ct&<*5^Fa^sfc5 o m^S^ 
gxy^y^MNCF 7 5 1 fc*5V>Ttt, 7 ' ^ 
1 4-1 5*|«%WfflbX^5 0 7' ffl^frS 

*fcil5ffl^o«^ll^]^px^4icov^rMEW9aLfett^ 2 

J:0Ta©»HMnyfp>-;VU, 7' «^2 0ft 
[0 0 10] 2) nmmt\Z±3&<Dy' «H»*0T»ft 

[0 0 11] 3) SuM(DJ:5i-NCF 7 5 1 ftP b O/ 

Pbso 4 <nm&M±m&im\ \ ^: t\ r on-frjR 

[0 0 12] -T^fcfe, 

fii%T* 

C:0. 01-0. 20% 
S i ; 2 %£kT 
Mn : 2%£kT 
C r : 1 5 - 2 5 % 
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Mo + l/2W : 0. 5-3. 0% 

Nb : 0. 3-3. 0% (N b <D— SBftT a 

btl%) 

T i : 1. 5-3. 5% 

Al : 0. 5-2. 5% 

F e : 5 %- 1 5 % 

Zr:0. 01 — 0. 10% 

B:0. 0010 — 0. 02% 

Ca:0. 001-0. 03%, Mg:0. 0 0 1- 

0. 0 3 0%O(*K l«*fcfi*2«B^%"T? 

Al+Ti+Nb+Ta = 6. 0-7. 0% 

S:Ni (NiO-»ttCoTf»*|fc*.fe*u6) 

[0 0 13] 

[0014] C: 0. 0 1-0. 2 0% 
CB, Ti, NbtSitfCrfcft^L-CWbftSr^ 

§fcftfcf***< 1 1> 0 . 0 1 %&±<DWSMffi&g-?1b 
[0 0 15] Si : 2%Wf 

S ittJI!ill7C*i:Lr«JP$tb5Hrj6^-C*<, SMMb 
tt«rgfc#i-55c*tft>*5o t^L, £*fcjgilH-5fc 

[0 0 1 6] Mn : 2%£*T 
MndS i ^|^flli2:jfi»7C*tb-CSSSD*tbSd^ 

(Ni a Ti) co«fffl*ni*i-5fc«>, 

±Pg£r2%fcLfc 0 
[0017] Cr : 15-25% 

dttBffiUMbft £ $£Wtt MHfrf 5 fc ft fc tt , l 

^ h ft j»*5tofc fc ft 5 flftfb*B a *3 J: tJf a ffi ds«f ttl b 

[0 0 1 8] Mo + l/2W : 0. 5-3. 0% 
Mo*5J:OT9:^r^ h*Bfc@i8U aSSiBflsfc 

JKAtf^9"t?ft<, PbO/PbS0 4 fc£5*£*k 

ftp u -c v ^ ^ fc ft , @2ss&f b: m-n*% -era 

5fc«HHC«lXtt*rffiTS*SttA^Tf4<, Cr^ 
fc HfllfcSiftft jWtfrffi LMtt3»«Ti-Sfc»±IR*r 3 % 



[0 0 1 9] Nb : 0. 3-3. 0% 

NbTOi mm^commmm^h^ y 9 ® (n i 3 

(AK Ti, Nb, Ta) Srjg^S5c*T&5, 

gfiO. 3%£>l±^^i0^^fcS o — S&tJPUB 
#5fc6« (N i 3 (Nb, Ta) ) WfflbTMttte 
TSrtfcf, *r-T\ ±»*3. 0%afc o fc*5, T 

T a 3&*fr*ft5£fc NbO-^tr^Oig 

[0020] Ti : 1. 5-3. 5% 
TiftNifcMU7' ffi«U y* fttr^fti- 

Sft£fc*fcte*fil. 5%comiP^^Tfc5 0 * 
fc, iiPJ^»^Sfe{ffl^ i?«*r#fHiS****fcft 
9, Mtt^#T££ta<o ZZX*miX\<D±m%3. 5% 

[0 0 2 1] Al : 0. 5-2. 5% 
A 1 i2N i ^U7' tt£7&£1-£ftfcilgft7nS§ 

T?ft<, Sfc* Ti-^Nb, TadS^*^#fei-5»# 
y' ft^^icft 9 Tiffi^S ffidSWffibfllftSrje 
r^tfcft, *®0. 5%Ek±<DffiKL»&&-VbZo - 

fe. 

[0022] Fe: 5-15% 

F e ttltJISOP bO/PbS0 4 fc J;5iKffl*g*JKA*r 

^(D^Til, 1 5%&±©F e 0&^ttiftiUft£3HE 
T**SrfcdS*IHUTV^o ^^T% ¥e<D±M%l 
5%tL± 0 £fc, *JlP*Sr5%KTfc'rSi:x Kfitt 

ft^^y^Ws Mo, Nb«OFe^tP$|ftft 
^Sr#*fcffiffii-5^fc^-CS4<ft9, 

[0 0 2 3] B : 0 . 001-0. 02% 

niPXttSrafe#1-S«F*Sr*"rSS*tf*)5- -^>^5 
ft«i*W+^Wt5fcftfcB:0-. 0 0 l%«±<D^te 
mxbZo t^U iip]^>«JPttlRMiPXtt*rfi"5fc 
»«!lPO±KftQ.' 0 2%i:Lfc Q 
[0 0 2 4] Z r : 0. 0 1^?)0. 2 0% 
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-^#ttS:#i-5fcfcSiP^±PSS:0. 2 0%£Lfc o 
[0 0 2 5]Mg :0. 001-0. 0 3% 
Ca:0. 001 — 0. 03% 

it£fc£>, Mgfco^tfio. 0 0 1 — 0. 0 3%, C 
aMoVvtteO. 0 0 1 — 0. 0 3%C0_bPI^r|S^L 

[0 0 2 6] N i : a 

Ni^i!Lfc 0 £<0*S\ N i CO— $15 

[0 0 2 7] 

AliTi+Nb+Ta 6. 0 — 7. 0% 

tl^bfcJ: 5 t-A 1 , Ti, NbjSjztfTafty' tl© 

mmmtol-Zo L-^U y' ft©f^*5S2 0%£B 
^5t!l&IHlPXtt^U<l£Tl-So ^CT% ^tb&Tn 

[0 0 2 8] V : 0. 2-1. 0% 

MftfcJ:ori*iB.ai*Srii(«>65c*T?*>ao Cfc 
»^Lft*ftMC»fc«iejb5vc*MU Mb*© 

r^iSftJft^SUxSfcftlsiB:, o. 

[0 0 2 9] 

^±«*fi-NCF751^ov^ JCSRWHtMSr 

h£i i 6 otnn eiMny—^^flyift, H#L 
a^^ffl 5U 1160H9 0 o t^i&gaeffl-cftBt 

[0 0 3 0] :(7)^1 0 5 0°Cx3 0^/«©g 

mim^m^mm u 7 5 0 °c x 4 h r 



%m 2 \c^t 0 

[0 0 3 1] ^1 2teOV>TJ4«Bt«FfCfPitt«S 

*rjBfcbfc 0 

[0032] 1) M®&m\msm 

*a*3S§l!BWRtt^ 5 0^^11^8 0 0^-12 5 0 
tOlB-e, 5 Omm/sCO§[3Sa*-eH16Lfco 

fc fc ^^^o«8&t!PXK:i«ft 6 0 % K 

[0033] ztiK£zt*mw&&, m&&&£xf 

mW&&<D 13, 1 4 ft 2 5 0 o C^±O^&/^PXfflt 
^I^fLTl/^^, Al+Ti+Nfa+TaM7. 

U JPXfi««ffl^i 5 0 < tt/hS<«8tl*^*]*t^3il 

[0 0 3 4]**:, fRBB^XS^SrSB^SSaDSrff 
fr^ofc-frkl 5 fciflIi!*«iWS2 3 0°C£/Jn£ 

[0 0 3 5] 2) n&3l9B»^J:tFlHl«iiffrfS5»W 

smcs 5 o°ci^its^i^»ism^J:^[fi]e*^ 

^£19^0. 2%iW, 31 3131**3 <t^l 0 7 HSfe* 

ffi*^#^*:«>fiiH*Xttd^<^l»fcWft3»»iL 

L/cv^S*, irSKUfcJ: 5^Bot^*ftv^a6j|(fclBliii 
xtt^sji<JE3ifiplc»i^s*feLrv^5 0 

[0 0 3 6] Jttt^l 3J4A1 +T i +Nb + 

Tai#6. 0 KT^fcfeflf (±1 7 ' < 

[0 0 3 7] 3 ) KfflJK^WftjiS* 
ffiMAKfttt Pb0^PbS0 4 ^4M6 OfiJ^T« 

-&Lfc»frR*^v\ 9 2 o°c-e 1 i«moflr«raRtrfT 

[0 0 3 8] Zth\C£tl&*W8£&fem&&&lCtt'< 

8«©jBIB2iPXtt*5J:tfl»ftSr^Lfc^ 

[0 0 3 9]^1 
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